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Abstract 
One of the most common type of bacteria found in the ocean is a gram-negative bacteria, including  Coliform bacteria.  These 
bacteriahave been regularly observed in the waters surrounding the island of Madura. The degree of acidity (pH) is one of 
the important factors in the growth of bacteria. This research aimed to know the pH characteristics and its effects onthe 
occurrence of gram-negative bacteria at Madura Strait.  The result shows pH distribution patterns in the study site were 6.9-8.3 
(2012) and 6.3-8 (2013), and survival of bacterial in acidic environment was 7.5% and in alkaline-environment was66.11%, 
respectively. 
 
© 2014 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of scientific committee of the ICTCRED 2014. 
Keywords:coliform bacteria, pH. 
 
 
* Corresponding author. Tel.: +628121737018; fax: +6231301156. 
E-mail address:evaariw@yahoo.com; evaariw@trunojoyo.ac.id 
© 2015 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of scientific committee of the ICTCRED 2014
131 Eva Ari Wahyuni /  Procedia Environmental Sciences  23 ( 2015 )  130 – 135 
1. INTRODUCTION 
Coliform bacteria are a large assemblage of various species of bacteria that are linked together because of the ease 
of culturing as a single group. They include both fecal coliform bacteria, or bacteria that are found naturally in the 
intestinesof warm-blooded animals, non-fecal coliform and bacteria. Fecal coliforms include both pathogenic or 
disease-causing species, and a non-pathogenic species. The presence of fecal coliform bacteria indicates 
contamination of the water body by human and/or animal fecal material [1]. 
Indicating the presence of coliform bacteria by gram negative species in the waters of the Madura Straits [14]. The 
ecological parameter of physics, biology, or chemistry that affects the existence of the bacteria is not known yet. 
The abundance of bacteria found in the range 1-89 x 10cfu colonies/ml. Criteria for the quality of clean water for e. 
coli is geometric mean not exceeding 126 CFU/100 ml or no samples exceeding a single sample maximum of 235 
CFU/100 ml (4) 
This study is a continuation of the previous study, i.e. to determine the pH characteristics and its effects on coliform 
bacteria in the waters in Madura Straits, Bangkalan Regency in particular. Some of the parameters above are alleged 
to affect the abundance of coliform bacteria. This study focused on the characteristics of the pH at which pH of 
seawaters tend to be alkaline with very small fluctuation. The results showed the influence of pH on the survival 
fecal coli (FC) was inconsistent [1] in [2], FC bacteria have greater survival in neutral environments in the pH range 
of 6 to 7. In acidic environments (pH less than 7), in the T90 for FC decreased by approximately 40% for each 
decrease in pH value, while in alkaline environments (pH greater than 7), in the T90 for FC decreased by 
approximately 30% for each increase in pH value [2]. In general, the coliforms in the sediments were found in areas 
beneath the path of movement of the field in the effluent to surface water. It is probable that the bulk of the coliform 
reach the sediments by sedimentation from the overlying waters. Although the coliforms in the sediments must 
persist for a sufficiently long period to permit the accumulation of large numbers by deposition from low count of 
waters, no precise estimate of the survival time in the sediment could be made [3]. 
 
2. METHODOLOGY 
This research was conducted in the seawaters of Madura Straits during August-September 2012-2013 (figure 1). 
Environmental measurementswere temperature, pH, and salinity. Purity analysis was carried out in the laboratory of 
Marine Sciences, Trunojoyo University. The seawater samples were taken at three locations (Figure 1) with a 
primary consideration in the determination of the station, was the location and type of substrate as well as the 
existence of the settlement area. Samples were collected from at surface, column, and bottom. 
 The water samples were collected at depths of 150-300 meters using water samplers, Winkler bottle, and cool box. 
After that, water samples were analyzed and processed in a Laminar Air Flow (LAF). All analyseswere done at the 
marine laboratory, Department of Marine Sciences, Trunojoyo University. Microbiological analysis was carried out 
by taking a 1 ml sample of water and put into  in 9 ml of media (BPW) for further analysis to the media TSA 
(Tryptic Soy Agar) for 3 x 24 hours, at temperature of 34oC; media LB (Lactosa Broth) for 2 x 24 hours, at 
temperatures of 37oC.  
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Fig 1.Location of research 
3. RESULTS AND DISCUSSION 
The result analysis of bacterial morphology of sea water on the TSA and LB medium (table 1, [13]) showed no 
indication of coliform bacteria at low tide conditions 18-81 (colony x 10 cfu/ml) and tidal conditions ranged from 81 
(colony x 10 cfu/ml). Physical parameter analysis results in 2012 and 2013, especially pH, indicate no ignificant 
changes. In  2012 pH range were  6.9-8.3 and in 2013 pH ranged from 6.3 to 8. The pH value range wererelatively 
in the span of one year, although in reality, this pH value changed relatively little in 2012 or 2013 (Table 2). The 
presence of acid and gas became one of biochemical indicators of the presence of glucose compounds, though not 
yet complete, indicating the presence of coliform bacteria. More complete biochemical test is strongly recommended 
to correlatebetween pH charactericsand the occurrence of   coliform bacteria in the waters in Madura Straits. 
Seawater with a pH range of 7.5-8.5 impacted on E. coli (one species of coliform bacteria) mortality [2] that has 
shown with the least amount of colonies that grow. There is 22,22% (Table 1) or approximately in four samples the 
coliform colony were  found. The location, which the largest colony found in the areas close to the settlements 
(station 3).In the station 2 was limited, because it was relatively far from the settlement, but coliform colonies could 
still be found. The existence of colonies on the profile of the water and can be found at a location far away from 
settlements, allegedly influenced by the movement of the currents and the presence of colonies of bacteria in the 
sediments [13]. 
For each point of the 3 main stations, sampling was on the surface, column, and bottom. Characteristics of pH from 
3 stations ranged from 6.3-8.3. If survival rates are associated with the fecalcoliform (FC) which is one type of 
coliform bacteria [2], on the condition of acid, the survival was 40%, so that the obtained characteristics of living 
abilities was 60% * 1/18 = 7.5%, while in alkaline environments (pH greater than 7) FC decreased by approximately 
30% for each increase  pH value (Solic and Krstulovic, 1992 so the obtained characteristic of living abilities 70%* 
17/18 = 66.11%. According to the research of [2] that the pH would be one factor limiting growth of coliform. 
Environment parameters in generally good. The salinity was tropics normally, although particular measurements 
acquired at low salinity (24) thought to be due to its location close to a source of fresh water. Water temperature 
conditions indicated the range of 29-320C (Table 2). The water turbidity was affected by the concentration of 
suspended sediments, which indicates that the greater turbidity of precentage, the concentration of suspended 
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sediments of the lower [6, 7, 8, 9, 10, 11, 12]. The DO concentration (Disolved Oxygen) 3.6-6 was considered poor 
[2]. 
Table 1. Isolation of bacteria in seawater media TSA and LB(source: Processed, published the year of 2012 2013) 
Station Growth Total Bacteria (colonyx 10 cfu/ml) Gas 
1s1 Good 63 - 
1s2 Good 21 - 
1s3 Good 15 - 
1p1 Good 16 - 
1p2 Good 1 - 
1p3 Good 6 - 
2s1 Good 68 - 
2s2 Good 22 - 
2s3 Good 18 + 
2p1 Good 70 + 
2p2 Good 17 - 
2p3 Good 24 + 
3s1 Good 81 + 
3s2 Good 21 - 
3s3 Good 79 - 
3p1 Good 20 - 
3p2 Good 1 - 
3p3 Good 89 - 
+ = coliform, s = surut (neap tide), p = pasang (spring tide), 1 = surface water, 2 = mide layer, 3 = bottom 
 
Table 2.Water Parameters 
WEEK 1 Station 1 Station 2 Station 3 
Parameters N N S S N N S S N N S S 
Salinity (ppm) 24 26 26 38 30 26 33 29 34 28 32 29 
pH 7.8 6.3 7.8 7.4 7.6 7.6 7.9 7.7 8 7.6 7.9 7.9 
Temperature 
(Celcius) 29.3 3.2 29,8 34 28,7 30 29 32 29 29.6 29,6 29 
DO 4 6.1 4.1 6.1 4 4.4 3.9 4.2 4.3 4.5 4.2 4.4 
Turbidity (cm) 55 60 75 80 75 80 80 90 60 60 70 75 
Depth (cm) 150 155 175 185 250 260 300 315 190 190 210 220 
WEEK 2             
Salinity (ppm) 29 27 29 30 30 29 30 30 31 31 27 30 
pH 7.1 7.2 7.1 7.1 6.9 7.2 7.1 7.1 7.1 7.2 7.1 7.3 
Temperature 
(Celcius) 29.5 31 29.2 30 29.7 30 29.4 29 30.2 31.5 29.7 29 
DO 4.4 4.5 3.8 3.9 4.3 4.5 4.1 4.1 4.3 4.5 4.3 4.1 
Turbidity (cm) 50 55 55 60 65 65 75 90 55 60 65 75 
Depth (cm) 150 155 175 185 250 260 300 315 190 190 210 220 
WEEK 3             
Salinity (ppm) 30 30 30 30 30 29 32 31 29 29 31 33 
pH  7.2 7.2 7.2  7.1 7.2 7.2 7.1 7.1 8.3 7.2 7.3 7.3 
Temperature 
(Celcius) 29.7 30 29.9 30 29.4 31 29.5 30 29.5 30.4 30 30 
DO 3.5 3.7 4 3.7 3.7 4.2 4.3 4.1 3.9 4.6 4 4.2 
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Turbidity (cm) 55 50 75 60 55 80 80 70 50 60 65 70 
Depth (cm) 150 155 175 185 250 260 300 315 190 190 210 220 
WEEK 4             
Salinity (ppm) 26 28 28 26 25 28 31 29 28 25 31 31 
pH 7.8 7.9 8 8 7.8 7.9 8 8 7.9 7.4 8 8 
Temperature 
(Celcius) 29.8 30.2 30.2 30.7 30.3 26 29.9 31 30.2 30.3 30.6 30.8 
DO 3.7 3.6 3.8 3.8 3.7 3.6 3.9 4.2 3.8 3.6 3.9 4 
Turbidity (cm) 40 60 55 65 60 50 75 80 60 70 85 75 
Depth (cm) 150 155 175 185 250 260 300 315 190 190 210 220 
Note: 2012 2013 
S = SpringTide 
N = NeapTide 
 
 
CONCLUSION 
The pH characteristics of seawaters in Madura strait the pH ranged between 6.3- 8.3 during the year 2012-2013. The 
survival rate of  coliform (fecalcoli) in acidic environment was 7.5% and in alkaline environment was 66.11%.  
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